ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN SOLID PADA TRAFO TENAGA by Fachmi, Muhammad Kharish
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
iv 
DAFTAR ISI 
KATA PENGANTAR ......................................... Error! Bookmark not defined. 
UCAPAN TERIMA KASIH ................................ Error! Bookmark not defined. 
DAFTAR ISI ....................................................... Error! Bookmark not defined. 
DAFTAR GAMBAR ......................................................................................... vii 
DAFTAR TABEL ........................................................................................ viiviii 
 
BAB I PENDAHULUAN .................................... Error! Bookmark not defined. 
1.1 Latar Belakang Penelitian ...................... Error! Bookmark not defined. 
1.2 Rumusan Masalah Penelitian ................. Error! Bookmark not defined. 
1.3 Tujuan Penelitian ................................... Error! Bookmark not defined. 
1.4 Manfaat Penelitian ................................. Error! Bookmark not defined. 
1.5 Struktur Organisasi Skripsi .................... Error! Bookmark not defined. 
BAB II KAJIAN PUSTAKA ............................... Error! Bookmark not defined. 
2.1 Transformator Tenaga ............................ Error! Bookmark not defined. 
2.2 Sambungan Transformator 3 Phasa ........ Error! Bookmark not defined. 
2.3 Macam-Macam Trafo dan Penggunaannya .......... Error! Bookmark not 
defined. 
2.4 Klasifikasi Trafo Tenaga ........................ Error! Bookmark not defined. 
2.5 Fungsi Bagian Transformator ................. Error! Bookmark not defined. 
2.5.1 Bagian Utama ...................................... Error! Bookmark not defined. 
2.5.1.1 Inti Besi ............................................ Error! Bookmark not defined. 
2.5.1.2 Kumparan Trafo ................................ Error! Bookmark not defined. 
2.5.1.3 Minyak Trafo .................................... Error! Bookmark not defined. 
2.5.1.4 Bushing ............................................. Error! Bookmark not defined. 
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
v 
2.5.1.5 Tangki dan Konservator .................... Error! Bookmark not defined. 
2.5.1.6 NGR (Neutral Grounding Resistor) ... Error! Bookmark not defined. 
2.5.2 Peralatan Bantu Transformator ............. Error! Bookmark not defined. 
2.5.2.1 Pendingin .......................................... Error! Bookmark not defined. 
2.5.2.2 Tap Changer (pengubah tap) ............. Error! Bookmark not defined. 
2.5.2.3 Alat Pernafasan ( dehydrating breather ) ......... Error! Bookmark not 
defined. 
2.5.2.4 Indikator............................................ Error! Bookmark not defined. 
2.6 Ketidakseimbangan Beban 3 Phasa ........ Error! Bookmark not defined. 
2.7 Efek Ketidakseimbangan Beban 3 Phasa Error! Bookmark not defined. 
2.8 Perhitungan Arus Beban Penuh Trafo .... Error! Bookmark not defined. 
2.9 Sistem Pentanahan ................................. Error! Bookmark not defined. 
2.10 Metode Pentanahan Titik Netral ............. Error! Bookmark not defined. 
2.11 Pentanahan Titik Netral Langsung ......... Error! Bookmark not defined. 
2.12 Pentanahan Titik Netral dengan Reaktansi ........... Error! Bookmark not 
defined. 
2.13 Pentanahan Titik Netral dengan Petersen Coil ..... Error! Bookmark not 
defined. 
2.14 Pentanahan Titik Netral dengan Tahanan (Resistor) ....Error! Bookmark 
not defined. 
2.15 Resistor Pentanahan (NGR) ................... Error! Bookmark not defined. 
2.16 Batasan Operasi NGR ............................ Error! Bookmark not defined. 
2.17 Konstruksi NGR .................................... Error! Bookmark not defined. 
2.18 Pentanahan Peralatan Gardu Induk ......... Error! Bookmark not defined. 
2.19 Macam – Macam Elektroda Pentanahan . Error! Bookmark not defined. 
2.20 Metode / Cara Pentanahan ..................... Error! Bookmark not defined. 
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
vi 
2.21 Tahanan Jenis Tanah .............................. Error! Bookmark not defined. 
2.22 Daya Hantar Arus Listrik ....................... Error! Bookmark not defined. 
BAB III METODE PENELITIAN ....................... Error! Bookmark not defined. 
3.1 Desain Penelitian ................................... Error! Bookmark not defined. 
3.2 Partisipan dan Tempat Penelitian ........... Error! Bookmark not defined. 
3.3 Metode Penelitian .................................. Error! Bookmark not defined. 
3.4 Analisis Data ......................................... Error! Bookmark not defined. 
3.5 Langkah-langkah penelitian ................... Error! Bookmark not defined. 
3.6 Langkah-langkah pengukuran ................ Error! Bookmark not defined. 
3.7 Skema Pengukuran NGR ....................... Error! Bookmark not defined. 
3.8 Langkah-langkah Perhitungan Losses pada NGR . Error! Bookmark not 
defined. 
BAB IV TEMUAN DAN PEMBAHASAN ......... Error! Bookmark not defined. 
4.1 Temuan Penelitian ................................. Error! Bookmark not defined. 
4.1.1 Hasil Pengukuran Nilai Tahanan NGR .......... Error! Bookmark not 
defined. 
4.1.2 Hasil Pengukuran Beban Trafo Operasi ........ Error! Bookmark not 
defined. 
4.1.3 Hasil Perhitungan Losses NGR ....... Error! Bookmark not defined. 
4.2 Pembahasan Hasil Penelitian.................. Error! Bookmark not defined. 
4.2.1 Penggunaan NGR Jenis Padat (Solid/Metal) pada Trafo Tenaga
 Error! Bookmark not defined. 
4.2.2 Penggunaan NGR Jenis Cairan (Liquid) pada Trafo Tenaga ... Error! 
Bookmark not defined. 
BAB V SIMPULAN, IMPLIKASI DAN REKOMENDASI .....Error! Bookmark 
not defined. 
5.1 Simpulan ............................................... Error! Bookmark not defined. 
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
vii 
5.2 Implikasi ................................................ Error! Bookmark not defined. 
5.3 Rekomendasi ......................................... Error! Bookmark not defined. 
DAFTAR PUSTAKA 
LAMPIRAN 
 
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
viii 
DAFTAR GAMBAR 
 
Gambar 2. 1 Prinsip Kerja Trafo .......................... Error! Bookmark not defined. 
Gambar 2. 2 Hubung Bintang (Y) ........................ Error! Bookmark not defined. 
Gambar 2. 3 Hubung Segitiga (∆) ........................ Error! Bookmark not defined. 
Gambar 2. 4 Trafo Tipe Inti ................................. Error! Bookmark not defined. 
Gambar 2. 5 Trafo Tipe Cangkang ....................... Error! Bookmark not defined. 
Gambar 2. 6 Inti Besi ........................................... Error! Bookmark not defined. 
Gambar 2. 7 Kumparan ........................................ Error! Bookmark not defined. 
Gambar 2. 8 Bushing ........................................... Error! Bookmark not defined. 
Gambar 2. 9 Konservator ..................................... Error! Bookmark not defined. 
Gambar 2. 10 Neutral Grounding Resistance Liquid .......... Error! Bookmark not 
defined. 
Gambar 2. 11 Neutral Grounding Resistance Solid/Metal... Error! Bookmark not 
defined. 
Gambar 2. 12 OLTC pada Transformator ............. Error! Bookmark not defined. 
Gambar 2. 13 Dehydrating Breather ..................... Error! Bookmark not defined. 
Gambar 2. 14 Vektor Diagram Arus ..................... Error! Bookmark not defined. 
Gambar 2. 15 Metode Pentanahan Titik Netral ..... Error! Bookmark not defined. 
Gambar 2. 16 Pentanahan Langsung dan Pentanahan NGR Error! Bookmark not 
defined. 
Gambar 2. 17 Pentanahan Titik Netral dengan Reaktansi ... Error! Bookmark not 
defined. 
Gambar 2. 18 Konstruksi NGR Tampak Depan .... Error! Bookmark not defined. 
Gambar 2. 19 Konstruksi NGR Tampak Samping Error! Bookmark not defined. 
Gambar 2. 20 Macam–Macam Penanaman Elektroda Pita .. Error! Bookmark not 
defined. 
Gambar 2. 21 Cara Penanaman Elektroda Batang. Error! Bookmark not defined. 
Gambar 2. 22 Cara Penanaman Elektroda Pelat .... Error! Bookmark not defined. 
Gambar 2. 23 Pentanahan dengan Driven Ground Error! Bookmark not defined. 
Gambar 2. 24 Pentanahan Menara dengan Counterpoise .... Error! Bookmark not 
defined. 
Gambar 2. 25 Pentanahan dengan Jala atau Mesh . Error! Bookmark not defined.  
Gambar 3. 1 Flowchart Penelitian ........................ Error! Bookmark not defined. 
Gambar 3. 2 Flowchart Pengukuran ..................... Error! Bookmark not defined. 
Gambar 3. 3 Skema Pengukuran NGR Metal ....... Error! Bookmark not defined. 
Gambar 3. 4 Skema Pengukuran NGR Liquid ...... Error! Bookmark not defined. 
 
Gambar 4. 1 Monitor Panel Trafo 1 Beban Per Phasa ......... Error! Bookmark not 
defined. 
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
ix 
Gambar 4. 2 Monitor Panel Trafo 3 Beban Per Phasa ......... Error! Bookmark not 
defined. 
 
 
 
  
Muhammad Kharish Fachmi, 2017 
ANALISIS SISTEM PENTANAHAN NGR (NEUTRAL GROUNDING RESISTANT) JENIS LIQUID DAN 
SOLID PADA TRAFO TENAGA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
x 
DAFTAR TABEL 
 
Tabel 1. 1 Data Trafo dan NGR Operasi............... Error! Bookmark not defined.  
Tabel 2. 1 Kombinasi Sambungan Trafo 3 Phasa . Error! Bookmark not defined. 
Tabel 2. 2 Macam-Macam Pendingin pada Trafo . Error! Bookmark not defined. 
Tabel 2. 3 Metode Pentanahan Netral di PLN P3BError! Bookmark not defined. 
Tabel 2. 4 Perbandingan Penggunaan Resistor Cairan dan Resistor Padat.... Error! 
Bookmark not defined. 
Tabel 2. 5 Batasan Arus dan Pengaruhnya pada Manusia ... Error! Bookmark not 
defined. 
Tabel 2. 6 Tahanan Jenis Tanah ........................... Error! Bookmark not defined.  
Tabel 3. 1 Data Trafo dan NGR Operasi............... Error! Bookmark not defined.  
Tabel 4. 1 Hasil Pengukuran Grounding Resistance (NGR) Type Solid/Metal
 ............................................................................ Error! Bookmark not defined. 
Tabel 4. 2 Hasil Pengukuran Grounding Resistance (NGR) Type Liquid..... Error! 
Bookmark not defined. 
Tabel 4. 3 Hasil Pengukuran Beban Trafo Operasi Error! Bookmark not defined. 
Tabel 4. 4 Hasil Perhitungan Losses (kW) NGR... Error! Bookmark not defined. 
Tabel 4. 5 Hasil Perhitungan Losses (%) NGR ..... Error! Bookmark not defined. 
Tabel 4. 6 Perbandingan NGR Jenis Solid/Metal dan Liquid .....Error! Bookmark 
not defined. 
 
